Abstract. -Sodium chloride crystals doped with F -anions and divalent cations as impurities show three new well defined independent relaxation peaks, B, C and D when analysed by ionic thermocurrent technique (I.T.C.). The microscopic nature of the defects that give rise to the observed dipolar relaxation is not known. Peaks B, C and D have their maxima in temperatures below that of the isolated divalent ion (peak A) such that
Point defects in NaCl : NaF : Pb + + single crystals (*) Abstract. -Sodium chloride crystals doped with F -anions and divalent cations as impurities show three new well defined independent relaxation peaks, B, C and D when analysed by ionic thermocurrent technique (I.T.C.). The microscopic nature of the defects that give rise to the observed dipolar relaxation is not known. Peaks B, C and D have their maxima in temperatures below that of the isolated divalent ion (peak A) such that T D < T c < T a < T A . The aggregation kinetics between Pb + + and F" ions was measured at R.T. and is well described by the reaction Pb + + + F~->B + C. Peak D does not change in intensity during this process.
Sodium chloride single crystals doped with fluoride anions and divalent ions such as Pb + + , Zn + + , Sn + + , Eu ++ and Mn ++ show new defect centers detected by the use of the ionic thermocurrent I.T.C. in a usual way [1] . In a recent paper several optical and electrical properties of these crystals doped with Pb ++ were described [2] . It is well known that in a quenched NaCl crystal doped only with one specie of divalent ion one proeminent I.T.C. peak occurs in a temperature around 215 K due to the impurity vacancy dipole reorientation. If these quenched crystals are maintained at temperatures above R.T. the intensity of the I.T.C. peak decrease due to diffusion of I.V. dipole giving rise to aggregates whose electric dipole moment is zero (dimmers, trimmers, etc.) .
However if NaCl single crystals are doped simultaneously with F~ anions (actual concentration in the crystal in the range of 10 ~3 molar fraction, as measured by chemical analysis) and divalent ions (concentration in the 10~4 molar fraction range, as measured by the integrated area of the I.T.C. spectrum) three new proeminent I.T.C. peaks occur in the quenched crystals. The new peaks occur in temperatures below 215 K, therefore below that due to the unperturbed impurity vacancy dipole. The four well denned I.T.C. peaks found in these crystals we Table I shows the results obtained by annealing at R.T. a NaClNaF crystal doped with Pbf + ions. It shows clearly that the primary products of the divalent ion aggregation with the F-anions are peaks B and C . The same process can be followed optically because a new optical absorption band at 262 nm grows as a result of this aggregation. From table I it can be seen that the sum of integrated area below peaks A, B and C, (A + B + C) is a constant indicating that peaks B and C are due to defects with same electric dipole moment as the unperturbed impurity vacancy dipole. Table I1 shows results of similar experiments but with a crystal having much higher divalent ion concentration. In this experiment peak A decreases while peaks B and C grow but the sum A + B + C decreases. In this situation aggregation between divalent ions (not involving Fions) should be occurring. An intermediate situation was also observed. The sum A + B + C was constant only during the first 15 hrs in a crystal whose Pbf concentration was nearly 2.5 times that of the table 1. and F-ions is described by the reaction where we described the trapping of the Pbt Tables I and I1 show that the ratio between peaks C and B are different being smaller for higher divalent ion concentration.
The following conclusions can be taken from the above results. Peak B, C and D are caused by three independent microscopic defects. Defects B and C have the same dipole moment as the Pb+ H dipole.
As peak C appears in all the studied systems we tentatively identify it as one Pb++ dipole having one fluorine anion as a close neighbour. This defect configuration satisfy the condition that the aggregation between Pb++ dipole and the F-anion keeps constant the electric dipole moment of the defect.
The possibility that peaks B and C are due to different relaxations of a same defect or defects in equilibrium, is discarded because the ratio between the intensity of peaks B and C is not constant.
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At this stage of the knowledge of this problem a speculative discussion for the model of the microscopic .80 defects would involve defect aggregates, trapping of defects at dislocations, vacancy pairs , Kinetics of pb++ and F-ions and the formation of (MF)' molecular ion. An interesting difference between these defects is that A+F---* C + B peak D is generated only if crystals are quenched from high temperatures while peaks 3 and C can be generated at R.T. The anelastic properties of these crystals and the electro induced optical dichroism of the Pb" and Sm" doped samples are under study. (2) with no = 75; f, = 39 ; a = 36. Curve 3 is a plot of data obtained from experi-
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ments where the sum A + B + C was not constant.
